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Investigation of the Binding Interaction of S. cerevisiae MutS Homologs
MSH2-MSH6 and MSH4-MSH5 with Holliday Junctions
Yan Li, Ishita Mukerji, Manju Hingorani.
The MutS homolog family in eukaryotes (MSH2, MSH3, MSH4, MSH5 and
MSH6) forms three heterodimeric protein complexes: MSH2-MSH3, MSH2-
MSH6 and MSH4-MSH5. The heterodimer, MSH2-MSH6, plays fundamental
roles in post replication mismatch repair and specifically recognizes mis-
matched base pairs and small insertion/deletion loops. Previous studies have in-
dicated that the MSH4-MSH5 heterodimer participates in meiotic crossover
and specifically binds to a homologous genetic recombination intermediate,
the four-way junction (4WJ) or Holliday junction. The repair protein, MSH2-
MSH6 also binds with high affinity to the 4WJ. In this work, we explore the
different interactions and complexes formed between these two proteins and
DNA 4WJs to potentially shed light on the different roles they play in Holliday
junction processing. The protein-DNA interaction is investigated using gel mo-
bility shift assay and fluorescence anisotropy methods to determine binding af-
finity. Our work supports the previous finding that MSH2-MSH6 binds to the
4WJ with comparable affinity to mismatched DNA. Fluorescence measure-
ments are being used to determine the stoichiometry of protein binding to
the junction. Resonance energy transfer measurements are being used to deter-
mine the conformational changes induced upon MSH2-MSH6 binding, specif-
ically addressing the open or stacked nature of the junction upon complexation
with MSH2-MSH6.
To characterize the MSH4-MSH5 binding interactions with Holliday Junctions,
our efforts are currently focused on cloning S. cerevisiaemsh4 and msh5 genes
for over-expression in E. coli. We have successfully cloned the msh4 gene and
msh5 genes from the wild type yeast genome and inserted these two genes sep-
arately into the two multiple cloning sites on the pCDFDuet-1 vector. Optimal
conditions for expressing MSH4-MSH5 heterodimers are being explored and
will be presented.
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Single Molecule Observations of Rad51 Nucleoprotein Filament Forma-
tion and Removal via Yeast Srs2
Yupeng Qiu, Su-A Myong.
The Rad51 in Saccharomyces cerevisiae plays a vital role in promoting homol-
ogous recombination (HR) by self-assembling into elongated nucleoprotein fil-
aments on DNA and repair double-stranded DNA breaks (DSBs). However,
mutations can arise from undesirable HR that lead to debilitating diseases
such as rapid aging or breast cancer. The Srs2 helicase (a member of the
SF1 helicase family) is an ATP dependent antirecombinase that disrupts the
Rad51 presynaptic filament through physical interaction with the Rad51
recombinase.
We are investigating the dynamics of individual Rad51 nucleoprotein filament
on DNA and their interactions with Srs2 using ensemble and single molecule
fluorescence microscopy. Our ensemble ATPase measurement shows a sub-
stantial increase in ATP hydrolysis when Srs2 is introduced in the presence
of preformed Rad51 filament while fluorescence studies indicate that Srs2
efficiently removed Rad51 filaments. Unexpectedly, the burst of ATPase ac-
tivity was not dependent on Srs2 concentrations applied, revealing a substoi-
chiometric relationship between Rad51 and Srs2. Using single-molecule
FRET assay, we demonstrate real time dynamics of individual Rad51 nucle-
oprotein filament and its interaction with Srs2. Our preliminary data
suggests a possible mechanism by which Srs2 removes Rad51 nucleoprotein
filaments.
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Molecular Basis of Transmembrane Signaling in aMembrane Transporter
Daniel M. Freed, Cheng H. Yen, Ali K. Khan, Peter S. Horanyi,
Michael C. Wiener, David S. Cafiso.
Since there is no source of energy at the outer membrane, the active uptake of
essential nutrients by outer membrane transporters in gram-negative bacteria is
dependent on coupling to the electrochemical gradient across the cytoplasmic
membrane via the protein TonB. The E.coli outer membrane vitamin B12 trans-
porter BtuB and its paralogs undergo a substrate-dependent conformational
transition in a conserved periplasmic motif called the Ton box, which is the rec-
ognition element for TonB and presumably a transmembrane signal that the
transporter is ready to receive the energy required for substrate transport. We
have identified several key residues that are important in this transmembrane
signaling mechanism using a combination of mutagenesis, site-directed spinlabeling EPR, and X-ray crystallography. Furthermore, we examined the effect
of transport-defective mutations on the structure of the Ton box and substrate-
binding site, and using and EPR-based binding assay we also determined the
effect of these mutations on the BtuB-TonB association. Collectively, the re-
sults have been evaluated in terms of a model for transmembrane signaling
in BtuB.
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Identification of P-Type ATPases in a Cell Line of AEDES Albolpicture
C6/36
Adriana D. Gamez.
Active cell membrane ions transport P-type-ATPases, which share a common
acid-stable Asp residue that is phosphorilated during the pumping cycle, help
cells maintain stable intracellular ion concentrations. The intracellular Naþ
and Kþ concentration is maintained by the operation of the Naþ/Kþ ATPase
which transports 3 Naþ out- and 2 Kþ in-wards balancing these ions leaks.
The Naþ/Kþ ATPase is an ouabain sensitive P-type ATPase. The second
Naþ pump is another ATPase which participates in Naþ transport across
the membrane; it is ouabain insensitive but sensitive to bumetanide and furo-
semide [Pfluegers Arch: 316,1970;1; Biochim.Biophys.Acta: 901,1987;209].
The Naþ/Kþ ATPase is also present in Malpighian Tubules of Aedes [J.ex-
p.Biol. 209,2006;4638]. P-type ATPases have been widely studied in high or-
ganisms. However, studies in invertebrates are needed. Naþ/Kþ ATPase has
been identified in Drosophila melanogaster (EMBO J. 8,1989;193). However,
Naþ ATPase reports are scarce. Our aim was to study P-Type ATPases in the
C6/36 cell culture of Aedes alborpicture. ATPase activities were measured
spectrophotometrically as liberated inorganic phosphorus. We found: (i)
a Naþ stimulated ATPase in presence of ouabain without Kþ which we asso-
ciate with the second Naþ pump; (ii) a Naþ and Kþ stimulated ATPase activ-
ity which is inhibited in the presence of ouabain which corresponds to the
Naþ/Kþ ATPase; and (iii) that the consensus sequences of P-type ATPases
were present on the genomic material of C6/36. We conclude that the differ-
ences of ATPase activities of C6/36 in the presence of Mg2þ plus Naþ plus
ouabain (without Kþ) and of Mg2þ plus Naþ plus Kþ (without ouabain) indi-
cate the presence of Naþ and of Naþ/Kþ ATPases, respectively. Additional
molecular biology experiments confirm the existence of P-type ATPases in
this cellular culture.
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Investigations into the Reversible Folding of the Two Domain Helical
Transporter Lactose Permease
Nicola J. Harris, Paula J. Booth.
Relatively little is known about membrane proteins due to their decreased
stability in vitro compared to in their native lipid environment. As functional
and structural studies require some knowledge of stability, it is therefore im-
portant to determine the optimal conditions for maintaining protein integrity
for study in the lab. Lactose Permease (LacY) is a well characterised two-
domain integral membrane transporter of the Major Facilitator Superfamily
(MFS). Information on folding and stability can then be used as a baseline
for future functional studies of other members of the MFS. Single tryptophan
mutants of LacY have been constructed and purified into detergent micelles
to elucidate the stability and folding pathway of specific parts of the protein.
Fluorescence and circular dichroism have been used to monitor reversible
folding in urea, allowing the free energy of folding to be determined. The
rates of folding and unfolding have been also been assessed using stopped
flow fluorescence. This work advances knowledge of membrane protein fold-
ing by measurements of the kinetics and stability of folding of a two domain
membrane protein. The results indicate that LacY folds reversibly in urea,
and fits to a two-state model.
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A Microfluidic System for Electrophysiology in Artificial Membranes
Anne Martel, Eva Pebay-Peyroula, Michel Vivaudou, Benjamin Cross.
Membrane transporters and channels ensure the communication between the
cell and its environment and between the inside of organelles and the cyto-
plasm. Dysfunctions of these proteins are responsible for numerous illnesses.
Because of their importance in all the cellular and intracellular communica-
tions, they are ideal targets for drugs.
Droplet interface bilayer (DIB) [1, 2] is a new way of making artificial mem-
branes to study transport proteins in a controlled environment. It consists in
building a lipid bilayer by joining the lipid monolayers surrounding two nano-
droplets of aqueous solution of liposomes in an oil bath. Our project is to
integrate this approach into an automated and reliable high-throughput system
